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(54) PHASE SHIFT MASK AND BLANK TO BE USED 
FOR THE SAME AND THEIR PRODUCTION 

(57) Abstract: 

PURPOSE: To provide the phase shift mask which has 
high reliability as the phase shift mask for an exposure 
device using i rays and KrF excimer laser as light sources 
at the time of using the phase shift mask using a silicon 
oxide film as a phase shift layer and enables the effective 
utilization of energy for exposure and the blank to be used 
for this mask and process for production of such mask 
and blank. 

CONSTITUTION: A phase shift tilm has at least a 
transparent substrate 1 and the phase shift layer 3 
consisting of oxide of silicon. The phase shift layer 3 of this 
phase shift mask is subjected to a heat treatment under a 
reduced pressure, more preferably under the reduced 
pressure and in an inert gaseous atmosphere after 
formation of the phase shift layer 3. 
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W\^(0^^e 5 O nm{;it'— ^^Sri^o/u^^ir^-^;^^^ 

[0 0 8 9] iJfe(cr(^£tg§rK^^YVx^5{dAtl.. ^ 

•y:/'^<p^^I^2. o X 1 o-^p a (?:»S^Stcu. -tcof^ 
^^^-^N'fp{d>ft:^e5tc;i^gtt/i:T/i-r/v:^^§r^2 o s 
CCMgftL/^;65e>3 0 0^T'l^FB^{5ifAPfl?i§rtT=^eo 
/Co r.CONpCOM^Sti^^2. O X 1 0-"P a X-feo/Co 

[0 0 9 0] ^co^Sr5^^^^^^;ii^e>5i'9 L. 

(mi 2) K r F^:^v--vl/— if— 

40 Sr80Hz,^30mJ/cm^ Xfi^.St b/c i: ^ ^5. 

(mil) {C^-f-t>^0i:lRl^^<e^S6 5 0 nmtntf— ^ 

/Co -^(^^Sm. (m7 (e) ) (^^•t-<J: 5;^^/^^ 

[0 0 9 1] <'mmms>^\^^ ^ ^?^^^co6-r>^ 

o. 2^^>^W<Dy^V'^:^^m^^m^i±\^ 
/c?^ 6 t LT^ P A^Sr^^i^ 3 5 n mff^^ L/Co 

50 [0 0 9 2] ^i:lB^^fs(^«cD^^l^sr^TV^, 
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3 1 \^xm^\immm^m2 son mX-^mi^tCo 

[.0 0 9 3] ^(D'ik. (mi 2) K^'txo\^. ^(om 

(;iK r F ^^i^^ I/— if — §r 80Hz, *^30mJ/c 

^V^<P^§r*^2. 0 X 1 O-^P a CDX^ftfCL. 

OCMm.l.t^t^h 3 0 0°Cr* 1 traits i:'ADSR^ff?io 10 
fCo rO^c0a^SttS?^2. 0 X 1 0-^P a -efco/Co 
[0 0 9 5] :Z(Om. ^(Dm^^^^'^^t^h^^tlX^. 

nm (iai2) \^fri-r^o\^. Kr f^^v-^i/— if— 

^SOHz. ^^3 0mJ/cm= TfiSft L/c i: ^ 

(mil) \^^^i^<Dtm^^Si&'B:^ ^ 0 Yim\:i\f'-^ 
Srj^oyi- ^ ^.-t lyy. \tmt%±Kmm L;6^ t>Sf T^ct:: 

/Co ^<r>^^^. ms (e) ) (;i^-t-<t e^^^/i-^^-fe^^ 

[O O 9 6] <|IJ£M9 >^J^^> a?^«?r<59^«^6^^^ 20 

0. 2 5-fi^'^m<Dy:i- 
[0 0 9 7] mcmmmm<D^m^^\^\ i^^^^^^hm 

3 t LX^<t:S^^§:^2 5 0 n mX^mi^fCa 

[0 0 9 8] ^(om. mi 2) ^(om 

(CKr F^^->-^l/— if— §:8 OHz. ^ 3 0 m J / c 

mm(Oj&M6 5 O nmtct"— ^Srj^o/U^^--t>^X;&>ft 
^^n/Co 30 

[0 0 9 9] mzZ.(Dm^^M^'f-^>'^<S{zXtl. 5^ 
^>^^^P^^*^2. O X 1 0-^P a <^K^«iCL. -^cOft 
^^>^y<^\cit^m^^^\iti:r/u=f>^:^:^^m2 o s 

ccM»ftL>i;i^c> 3 0 o'^cx imrs\^t*mm^ffti:^ 

fCo r<DNpCDX^Sti^2. 0 X 1 0-^P a X'fcofCo 
[0 10 0] ro^. rc^J^^^'V>^^<;a^&Sl»9 /cL. 
(Ell 2) {C^-r<t5(-. K r F^^v-^l/— if— 

SrSOHz. ^i^30mj/cm^ t /c t^^. 

(El 11) (;i^-rtt?:>^I^«^j:iSg6 5 0 nmtct'— 

[0 10 1] rcof^. m'^(D:^ftx\ &Bm^^\^ML 

^mmti:m e t LT i> n 3 5 n L. (El 

6 (e) ) ic^fJ: 5=^i:/l-^^'fe>^^o^4feL/i:v^fi^:tg 

[0 10 2] 

imm<Dm^] u±mm{zmmi.x^fzx^\z^ ^^^(d 

^6^2 4 S nmCOK r F:3i^v^-n-1/— if 
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i^y hm\^^\^xmM't^^t\Z.^y)m-S:e 5 O nmU 
^3 , K r F l^—^'—(Dmyt^^/\^^—t^±X7!}^ 

[0 10 3] L;6^L. ^^S^oa:^^/:^ 

^ 5 J; 6 SrJfpihX^ -5 J: 9 (-^"^ o /Co 
[0 10 4] r(^/ci6. ^JS«(OSJ^^^*aixfe-5K 
r F3iari/-^i/^if-S:ffiv>/c^7t3^«^j^;co{4t@^^ 

/Co mmxm^^^^H±^i^-7 vm^mm.\h^ 

{^mt^^-mmm^^mi^x^ jim(Dm.w^wf^m^m^^ 
xm^^^-rmmmx^^o 

m^^xm{^^'tmmmx$>^o 

xij^<Dmm:^m^^^t^^—mmm\^mvx^ xgtom 
m^mmm^m^^xm\^^^t$immx:h^o 

[EI4] h-v';='^^io itK-^oMit::^?^ 

m^^xmAc^-rmmmxh^o 
m^m^^^xmii^^'tmmmx^^o 

m^m^^^xmi^^-rmmmx^^o 

xv^'t(Dm^A^m\z.^.t>^^<D-mmm{^m\^x. x^g 
(Dmm^mmm^m\^^xmj^7r:^ummx:h^o 

xut(Dmm^m^mt>^%\\(D-mmM\^mLx. urn 
(onm^mmm^m^^^xmi^^^-rmmmx^^o 

X^c7)fil^Sr^ffiElSrffl^/^x)I|I{c^-rIft9^lllXfe-5o 
[Ell 0] t*^<^Si#t-#.:b5{iffiv-:7 h-^;^^(;o--0ij 
f^^ptux. -^<D{S:tgv-:7 hStcK r F^:3ei>-^i^-if- 

^fi^,#t L/C t ^ (^^^-t-a^L- ^ ^± ^>^^<05>3t ft^Xfc 

6o 
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[(^11] ^^m<Di±^iy'7 h'^:^i^:}^Xx^'tcom:i^:fj 


3 • • • wm^^y vm 




4 • • • iffi^fe® 


F v^-v- 1/— ^figtt Lfc ^ # ^ ^-fe 






6 • • * &m^^%%\^^\^^mm^^m 


[Ell 2] yp^^-fev^^oiiy^ifeo-MSrm^e^t-^-t" 










6' • • • S^^^Ttt^^L^Sl^/^^ — 


1 • • • 
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